Hysteroscopy is the direct visualization of the uterine cavity using a fibreoptic endoscope and a cold light source. A comprehensive historical review by Lindemann (1973) describes the primitive instruments used by Bozzoni (1773 Bozzoni ( -1809 to examine the interior of the vagina, and by Pantaleoni (1869) who used an early cystoscope to examine the interior of the uterus. At the end of the 19th century and in the first quarter of the 20th century there was slow progress in technology, and only a few papers were published. These were mainly concerned with developing the optical systems of the telescopes, methods for washing the uterine cavity free of blood, and techniques for providing adequate illumination.
Technical aspects A hysteroscope consists of an outer sheath which contains a valve through which the fluid or gas used to distend the uterine cavity is circulated. Operating hysteroscopes have side channels for the introduction of probes, scissors, diathermy instruments, and biopsy forceps. The modern hysteroscopes are mainly rigid with a 300 foreoblique lens. Flexible endoscopes for general viewing are not manufactured.
The telescope is introduced through the sheath with illumination provided by a 150 watt bulb and a fibreoptic cable. For photography a high-intensity xenon light source is required, but this is expensive and is not needed for routine examination of the uterine cavity.
Suitable instruments are manufactured by Stortz, ACMI, Wolfe and Machida (Neuwirth 1975) . The Stortz 7 mm hysteroscope and the Hamou microcontact colpohysteroscope are favoured by the author. The Stortz instrument has a 7 mm outer sheath and a foreoblique optic of 4 mm. The most recent models of the Hamou colpohysteroscope also allow the use of ancillary instruments.
In order to obtain a clear view, the uterine cavity must be distended by either gas or fluid directed into the uterus through a side channel in the hysteroscope sheath. Lindemant has devised a method of uterine distension using a low-flow carbon dioxide system (Lindemann 1973 , Lindemann & Mohr 1976 . Gas is prevented from escaping from the cervical os by a suction cap attached to the cervix, through which the hysteroscope is then introduced.
Carbon dioxide is insufflated from a specially devised hysteroflator (Wiest, West Germany) which allows a low gas-flow rate of 40-60 ml/minute, with an intrauterine pressure of 40-80 mmHg. If the pressure rises the gas flow slows, thus preventing complications from an excess of co2. In patients with patent fallopian tubes, only a few hundred millilitres of Co2 escape into the peritoneal cavity, and this volume is not significant.
Distension of the uterine cavity with co2 has three main disadvantages: the cost of the hysteroflator is an added expense; clinical examination must be limited to -the first half of the menstrual cycle otherwise the premenstrual endometrium bleeds and obscures the view; and the application of the cervical seal to prevent escape of gas from the cervix adds slightly to the complexity of the procedure.
A number of fluids can be instilled into the uterus directly via the side tube in the endoscope sheath. A good view is provided by [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] simple to use but is relatively expensive and viscous. After use the endoscope must be carefully dismantled and washed, to prevent sticking of the valves.
The simplest and cheapest method of uterine distension, and the method favoured by the author, is to insufflate a solution of 5% dextrose in water direct from a 500 ml container. The rate of flow is higher than with Hyskon, and excessive dextrose escapes via the cervix. Using this method hysteroscopy can be performed at any time during the menstrual cycle, as excessive blood is soon washed away by the flowing dextrose.
Recently Hamou (1981) has developed the microhysteroscope, which offers a simple outpatient procedure with the ability to observe the uterine cavity and endocervical canal at different magnifications. This ranges from a panoramic view to high magnification of the endometrium by direct contact of the lens. The telescope has a diameter of 3.7 mm with a 5 mm sheath. This means that dilatation of the cervix is either not required or required to a minor degree, and is thus more suitable for an outpatient procedure. Uterine distension can be carried out with low-flow co2 or dextrose. There are two oculars in the Hamou microhysteroscope, each of which provides two magnifications. The first ocular, which is the most practical for general use, offers a panoramic view of the uterine cavity at x 1 magnification, whilst the second ocular magnifies x 20; when the lens is in contact with the endometrium the magnifications increase to x 60 and x 150 respectively.
Clinical aspects Contact microhysteroscopy at high magnification allows direct visualization of the squamocolumnarjunction and is thus an adjunct to colposcopy. It is hoped that this application will be particularly valuable when routine colposcopy fails to visualize the upper limit ofcervical intraepithelial neoplasia.
Apart from the specialized observations of epithelium at high magnification by contact hysteroscopy, the main indications for the procedure arelistedinTable 1. Probably hysteroscopy should now replace hysterosalpingography as a method ofdiagnosing congenital abnormalities of the uterus, or submucous fibroids in patients with recurrent abortions. The technique is quicker, more accurate, and no less uncomfortable than hysterosalpingography.
Similarly, a patient with recurrent postmenopausal bleeding due to a small carcinoma which has escaped diagnosis by curettage can be precisely diagnosed at hysteroscopy. There are two main disadvantages in diagnosing carcinoma and staging endometrial carcinoma: first, the depth of invasion into the myometrium cannot be assessed; and second, there is the possibility of spread of malignant cells into the peritoneum by the fluid used to distend the uterine cavity. This appears to be more of a theoretical than a practical objection, since the literature gives no suggestion of a significant risk factor.
Cornual block can be diagnosed by the failure ofco2 or dextrose to enter the peritoneal cavity, and by direct observation under high magnification of the uterine opening of the cornua. It can sometimes be treated by passing a catheter through the Stortz hysteroscope into the cornua. IUDs, and to treat uterine synechiae by diathermy or cutting with scissors. Initially there were high hopes that sterilization could be performed quickly and efficiently by diathermy coagulation of the cornua, or by instillation of a fluid which would rapidly solidify in the cornua. Unfortunately it has been shown that the failure rate of this technique is unacceptably high, and there have been cases reported of diathermy burns to the bowel. Recently Cooper et al. (1982) have attempted hysteroscopic tubal occlusion with silicone plugs in 400 women. This was carried out as an outpatient procedure and was successful in 88% of the women. No pregnancies occurred over a 17-month period of observation.
Biopsy of the placental tissue and fetoscopy represent areas of future application of the hysteroscope, but at present should be considered experimental. Hysteroscopic transcervical embryoscopy is possible in early pregnancy, and is safe provided no distension medium is used. It is possible to obtain tissue from the villous chorion for fetal karyotyping and chromosomal analysis (Kullander & Sandahl 1973) : this technique has considerable potential, especially if it enables midtrimester amniocentesis to be avoided.
The contraindications for hysteroscopy are few. These include current or recent pelvic infection, invasive cervical cancer, and pregnancy unless the fetus is to be observed (Hamou & Taylor 1982) . Ideally hysteroscopy should not be performed during menstruation because of the difficulties in obtaining a clear, uninterrupted view. The main complications, other than failure to observe the uterine cavity because of bleeding or air bubbles, are perforation of the uterus, infection, and cervical laceration.
Hysteroscopic examination of the uterine cavity is a simple, easi'ly-learned technique which appears to have a useful and increasing role in gynaecological practice. It provides an accurate diagnostic technique which can be performed on a day-case basis, and its value can be increased by endoscopic surgery.
